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(57) Abstract: An integrated circuit 
development method for generating a net 
list called a core (logical core) composed 
of a net connecting ports of a block not 
depending on a device technology by 
using only connection information in the 
block port specification which is a result 
of circuit architecture study and a part of 
logical design document, selecting blocks 
as objects from the core (logical core), 
grouping the blocks, and using the grouped 
core (logical core) data A system for 
concurrent development of ASIC and FPGA 
is constituted by a fire wall for monitoring 
access from the Internet, a Web server 
for communicating with the Web client 
used by a user, an authentication server 
for performing user authentication, a user 
management server for managing a user, 
a logical synthesis server for executing an 
ASIC and FPGA development program, a 
mail server for distributing a mail to those 
associated with the project, a file server for 
storing 
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design information, an application server for executing an ASIC implement design program, and a monitoring server for monitoring 
the ASCI and FPGA development state. 
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^jfii-r 5cpu, 32 tz&m<otfm ^tam- s ^ y , 21 k&s-® <t> ^ k 

#£rA7J-r5^— Kn 2 4li**gti UTOCRTT?$>5„ 2 3 WSBttSI 
20 |1^7^3 4Wt-<W7^^7A (OS) 33i«9f 

-CDJ; 5i3:#^$H/cv'^^A^^DV^T. CPU 3 ltt^f-^K2 1^&® 
25 U ^i-S^P^7^SrHfrr5„ 
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/;^^X, Y n Z GO'^V.XfcX, Y. Z) ©77^f^^ 1 
77/f/vfo®S?:fTft5. FltX©7-^l:l», F2T^fA(Df 
— 7;w^r- ^ £rtttfc| bt^^y ^IB'ImU r©^^!J cdt"— ^ &#Rg 

5 3^— bAttA^3T?*>SO^ <Ox#^x4,ki&~- h&%?T4/i'A\c&jj1r 
5^Ty7F3(^^5/7U F3' ^*ttf 0 F3' y ^—^ift^ £ © 

10 #-bBfittl;*n?*>3©"C> F3©^fy7'ia9 " X B " fE'BSilB 2 3© 
^y^r- t^FCgSWE^— 17— Kfi^V^fcF 4^dfy7'LTW- h Z <D 

t) "xz [2 : o] " S:flinB7T^^Atz:W^-t-S„ [2 : 0] 2 

15 „ 1„ 0%7J*i~ o 

&*Z^ ^^T-^-^Wii^y - Ktt^V^fcfcs F4^^^7°U ^(7) 
tK— h I (D£~f— ?%**tV ^IBlSi-5o b I r±A2n?fc5<En?F 3 
y^U fc^S"*— ^^OgSSfe^-^-K " I O" 7jS&<5/c£> n " I NPU 
T, in, 2:0" £r=iT (il^T) <Dtf— t L-X ^ * V \Z$Bti£fZo & 

20 ^ ^tK— hJ&TT?fc5A>£f5fl*^ay*-$"5 (F4' ) „ ^-h^HTtt 

XC^-^W^TU VHDLtfctiil &TF<D£5%:tim 

A: i n std logic; 

25 B:out std logi.c; 

Z : o u t std logic vector (2 downto 0) ; 

I : i n st d logic; 
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±M(DmM^:Y, Z©f- ^O^Tt^&VV <fel7 T A ^WT^~^> t (F 
5' ) N F6^r«77'ia!5VHDLtMs £AT© ± 5 5&ttNiS:«Po/t3 

INPUT: in st d_l o g i c ; 
5 OUT : o u t st d logic; 

XB, XZ [2:0], YC [1:0], YO, ZF 

-e^^y^lB'ItU 177^f^foil^T4vo F8' (O^-y^^ 

©C&tttbU ft<F10O^ry7'ia!JYC [1 : 0] £rF 8 TfB'It bfcx 
— ^TMft5(H"S„ ^bT, F10' -e— 5c1-*36^if 5^f-xy7t5c 

RT 2 4tt)t*t5 0 
A = >YC 

20 ±5*SSBHimSr7r'f^Blz:ttl^i-S„ 
B = >XB 

#C^s I^ESfclUTtf— bZttffiT^&S©"^ Fll©^fy7°}a!), J^T© 

z = >xz 

25 b I r±A*^fc5dS % F 1 0O^75/7"©» "IOI NPUT 

" /raJt,~e#Ts F 1 3©^75'7 0 T*i7^i: LtP^77^ /M-tt|71 <^ 
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I = > I O I NPUT 

J^Jk^H^Y, Z<D^ — -JlVf— *fcoVvCt>fTftV\ |^Ti-5is F14 
10 ^f^^fiFlltF12 ©7r^/-e^ b/tgS«Ht**:*^b, ( 

StHSr^U Wiif-^ (AjftftSr^i-,, ^ao^frSir^s A^]||l:»Lt 

20 ioT2p#i~5 0 

37 (ig37) T'^^Sr^y^i-S (a 1) „ ^rL-C, 1=7 ( 
1137) 7*1f^^OK*>if5A^*5'^i'S (al' ) o OKT'^V^l: 

te, m^mWMfOT—^^f—^^^y^^ (a 10) 0 OKT* 

*>5»a\ 77^12, 1 3^r#Bf LT^-^bb (a 2) N =*T (f«^ 
25 t) l 0 i UttitttS. ^ fff^t^y^r^a^/iST 1 -^! 4Sr# 
itt^5^37 (HtoS=iT) Sr^i-S (a 3) D ~<7^JP:, ^> 3 7 m 
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-7 7 7^fAt5 (a 4) 0 37 (^137) 10^^37 (BfeS = 

T) 1 1 t^ritife^^^^i-^ (a 5) „ ^LT, OKtfc^^^^^fxy^ 
i~5 (a 5' ) tt*fe©*&^ OK^*)S»a*^tt3»il8«KiSrff*5 (a 6) 0 O 

5 K-e^v^-^^tt. 7*^^^y^— ^©iSmtlllSr^y^ b (a 9) N H2 

hhpj! — -ffis?*- z^^vt'fe, nmi-r % c a i o ) 0 

^ T y -7 a 6 (DW*Wm&WT bfc b N ^J*3j§*7 r A >v\ 5 LTIUSg 
^— ^Sr5SEi?)5i^ (a 7) % 6Sr#RgbTDFT|lIBrSr#Ai-S (a 

8) o 

io m7m^Mmistz&^yyommm?j:mm%:-rz> 0 msm^r c 

f37) ©77^/V^fc5i^5^f3:y^L (all) % foSm-^i-fi. tmW 
^fife^— /l^tt^i*** (a 1 2) „ &V^#^tes fafcbftV\, ^7^7a 
1 (f§7E!#f!0 ^y7S2tHi*Ufc3T (i^a^T) £A7j£U 

15 37 «&a=T) ©hd lib^&u ^atj^— b^^^-rs^^ 

fflSB t, ^T7^al0 D7p^ ©*°- h{t«S*rfB3£ Lfc^r-TVl^r 

J&H&tfU-CV^o 3fci\ =*7 (tla7) (oyr^M^tb^t^ Dfr^^y? b 
(a 13) s -f\\rf-'&<< y^^^©77^/^fc5/5^5 

36^*v/^i~5 (a 14) „ fe^Ml'f^ BP*^ ^yZfa 1 ©JfeSrtUffflffitfS 
25 -fuff^^jV • D^^^^VM^^^^^^niy^^^rlfT^ 

1 7*p vy^-foia^^t^fc^T-l'^l 3 3ftSfcttrf-tixSrfR^.5i^ (a 2 1) „ *f 
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fay—jvco?^— Vi/ymfe&Wft^xyA^-zftetZ (a 2 2) „ 

S#cU *y b£fcfcoTl^3#-h«:fi'JBfc1-3 (a 2 3) D ffbV^-h^ 

btf^^^^^V^^^-^^^i-^ (a 2 3' ) „ 
10 Kit, (gfeS = T) ^g^^>-^^^^^- 

7*vy?(D)i^^bW$fr-tZ> (a 2 4) „ /^V^-a-^^ fV^^-T^/n^ 

) (a 2 5) o m^mm^m^Xi^ 

& = T (ftsiS^T) (Dtf— V t UT^^^S (a 2 4) r£*>-C#5 0 

l hi"ofB«Lfc7r-f /kSr^/w-tr^^t^— b^WMtt^Sc^^ 
20 «r£Tfr&5o 
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•TS (a 1 5) „ feSi^^f^ 6iT©ftBffi*fT*5o a3TU a 2 fclV^ 

io 7 1 4 T*^t i 9 i ^ 7 ^ t^ts m2^9^^m-r^T'^4 * 

•y m 1 # 9 A©£*fc©^tff*ft«rfBi£ bfcfjl l ^ifV >0 Srffrfc L ( a 3 1 ) 
15 fB^L7c^l^W^^l^ao^'tf^HB^bfcm2^ifV^) ttt^§ 
^©^7 ifSm^T) 5rl±i77i-6 0 

^y\/^ v ^r— ^(O^-^Mrr^ ^"f— $ 1 4©i2*7Atfe5 I /0*y 
20 T 7 t ^ 5. ' — © 3 7 GSrS = T) y Y V^-y ^(Di&HWftft* h T^M * 
■ f ^ 7 n i?tft#t5 I /O^^ 7 7 At5 (a 3 2) „ 

^ry7a5m ±is^5: -3 r gs&s^t) ©^f©5^iW#© 
^v^s^#^b^v^v^-r^'#we^^ b/W©^- h^Ji&u rt^co-fe/i^ 

£: b-ClB'Ift^K 1 0©37 (f«^T) ^A^#^l (a 3 3) N iffi^tf)^— £fe 
25 ^SfcS^if (a 3 3' ) „ 200^7 (ffea^T) ffl©3^— b 
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5 n y ^ (Z)^T-ttt$^^a \Jtrr~-?tvf~ ^Srfss'^U ^f^Sl (IS 2 
^bHHfTi-S„ $5bL;fc&§<g\ 37 (11^7) ©pggSrMMi-Sn 

jf^T-^As ■ p v'y ^ fV^ ^©D L Lf #f 07p 5/ ^ ^ A S I C£i-5*§£- 

\z.mt a ^<D^u^^^nm^^x2^^\Hnxmmt^^m^x<>x s r—* 

a 8iiAS I CO«^©*mi"e N ?/Mtt s T* S CANf^ MUS&O 

;n 6 ^at3 u ^aan^ssBri-So 

^b=*T («fea=T) «:£#U :® 3 7 (iln7) ^bPWSW^W^ 
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httu AS I C^bfc^lcS^iE^Mi-^r k&^fmtft&o ^t, AS 

mmmm 2 . 

10 mm&mm 2 hd l &w&r-mt vxmm-r^. 

*il©fi2iI#§AS 1 ciFPGA©3y*wyff»ILil' 

S I CiFPGA©="y^VyHHO» FPGAti5^a b^-f t:°^ 

15 ^SfeBE5rAS 1 cccM-^yy ^bfgfh^^l^M^&Sfc&K:, 

^-f tV^iEic^F PGA©0Sl^fBtLtROMf-^?:AS I C<D4 
y/D ^MB&frfc&Siefeu FPGAHS I C|^^-^V^M5- 

iOAS I C £ FPGA^ny^vyMM, ®&T— ^^■Ytfeltfc 

i&-e©n^*sn6©^*d, as 1 ctFP g Am<Dm^m^zm%mm(Dmmik 

fc if *rfrfcV\ AS I CiFP G Ai£fhR5<£*5iO$£tM:/n y *#fife&TJ<8MJB:/ 

btbKf-^tt, as 1 c<r>r ^^MSfto^nr-T 0 ^^ na-a^ ^ 

RTL^ff • tfeSE-m N 0S§7-^rT^f-ttftlll:©M«o"CAS I C 
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AS I C©f^a^^^SL N AS I CitT<D#|4«t^tl^ ^FP 
5 — ASICOWT^h "TO, A S I C h F P G AKfHffl<E>*ila>ttMB:/ 

10 ©i/^T^M^T^tSo Hi 3|HH 7|c^i^t|2^#5AS I C 
t FPGAOny^; Viz b H^v^^ A©^7f A#^^-rtfb^n 5/^|l|-e 
£>5 0 IWHSj^-f-J: 5^ r©AS I CiFPGA©ny*vy M^fA 
2 0 0(1 Z7 r 4 T^it—JV 2 1 0 t s Web 2 20 t, ^-Iff&ll£l7— 

/^2 3 0^ 3-— if fit- ^ 240 ^ mW-£j$y- — ^ 2 5 0 ^ ^ —;V^r— 

15 ;^2 6 0h 77^^f^2 7 0^, 77^ ^r— i/g — 2 8 0 ^ g& 
fw^2 9 0 i^ft5 o *7c, r ©A s I c i F P G A© a i/y MH§v 

^fA2 0 OH 4^9 — b^ttWe b^^-fT^b 1 0 O^bfUffl-f" 

20 $^fciijf^)ilI^ofcT^ir^^(7)^^^AtL5 3Vt 0 r L --^Tfe«9> AS 
I CfcFPGA©ny^vyh^^TA2 0 0 ^(DfflRfrh (O^fSEtST 9 "fe 

We 2 ^'y^'—^-y b^iCTj^^^SWe b77-f7> h 

1 0 0^b^*^bTt*^if^T^5 AS I CXtt 

25 FPGA«f5ii7n y?(DTS~- Y i^T/n y (D i^' hff 

©^^ bilC ORE ^W5ilC O R y 7 7 7P ^ 7 A 2 

21, taM^ y ^ 7i-^7°o 7~ 7 A 2 2 2 , ~7 4 y'r 4 y^7x- 
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U ^©nyta^^We b y "7 ATI/ Y 1 0 o^&ogsfcfcJ&CTifr 
b©-7°n^7 i^Uff U Web ^ tMT^ MOO ldfe£Sri£ft 
5 n.— TfgiiEi^— ^ 2 3 0tt, if ©SBSESrfrft 5 = >-t 0 ^— ^"Cfe <9 , 3R#?J 

If^i- if^ iSBJtSP r o j e c t^£^ — AsT K frl/CV^S 

o 

10 Bft3g£*fifcf— ^2 5 0f3\ AS I C|feiCOREWP^7A2 5 1 F 

PGAiSCOREWP^'7^2 5 2 h AS I C|1^P^7A2 5 
3i N FPGAil^7'D77^2 54t, FPGA©W7ntfe57>f 
yf^y^n0A2 5 5 ^ffSnytWt'fe!), ^(Of^Sl^f— 

^2 5 o^fc^fiS^^^-r -7f^yWo^7Ait 

15 x-^D^7A2 2 2^f)ii^ 77-f/Vt^2 7 0CM$ntV^ 
RT Ly— *£rf&E&2K AS I CWFPGA©Mt F P GA©7^f 

^2 6 Oti, ^-/ViS^y7 bt7^r^:Wi-S=i^t 0 ^— ^7?fc 
We bf-/^2 2 0i>>t>&ff£tl1tit!mMm^ We b^7^/yb 1 0 0 7> 

77^^t-^ 2 7 0», tl^MRTL y-*. |fea^*fifcl**N F P G 

fPro j ect41t(l AS I CMFPGAWt^ P r o j e c t£ 
25 fe^VMlAS I C©^77^©fV V7 MJT'feD, rO^l^li^lltl^ 
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h V „ ASIC ^#^i-5M^n ^ ^ Jj| 1 5@(^tl^P v ? (D 

^MJASIC48t> SlCORE^y?7x^/n^A2 2 1 ^ 
-f ©iti'totfV 1/^ AS I C4 8rt©fwlCORE4^fflT-7> 
5 ©77^^I?tTMt5f^f b y FPGA4 9 i:£t>o 0 tift^ 7*4 
1/^ b ]) F PGA4 9©T^ ^-f F P G A(Z)f f ©f ©fV ^9 

by^#^5o ft&s iiCOREMT^MSCORE^ >■ 

^7i^7'p^7A2 2 1 m%M^^^xm?£yttz> 0 

CORE 4 3 f^acORE^^n^^A^^bfcI^ilCORE^M 

io -rs^v b y-e&«9> as i c^m^-t^m^f^y^(o-^— vttmfrb± 

j&LTcAS I C©ilCOREMt5fV W^h!JASIC50^ FPG 
A=H#$H-5M-7^ y * <^*°- bttmfrb F PGA©ilCO R E Srtyfrf-S 
7*>f Is? hi) F PGA 5 1 £rt>o D 

RTL4 4I1 m^i-^l^a^-r V^^^-^^b^-if^T y7°vi — K*T 
15 5HDL (/N-K^^TfB^-g-iS) -C*m^^cHISgf5f+X-^ («RTL) 
Sr^i-^X-f 1^^ b V "Vtb 9 s A S I C(Df^aC ORE ^#^i~6^ltg^n y 
<?m±\Z-W^iTZ>T^ ^bHSIC52h ^-f©M-toTAS I C 
?V MJF^ORTL^m^bT^^-^-rV ^ b y F PGA 5 3 ££r*>o 

o 

20 SYNTHESIS45ii, f«^i7— ^ 2 5 0^RTL ^rSraS^^ Lfc|£ 

m^fe^i-SxV bVX*fo*), A S I C©ta^ISrA S I c©iic 

oRE^tai^p y^^iMtsfV b y ^tofv 

AS IC54h ^fl^tUD F P GA©M^f?:fWt5fV ^^f^ 
t>o^V b y F PGA 5 5 £%0 0 
25 ROM4 6fl N FPGA©iSM^»FPGA©W77b^57 

j^-f y7't4^$ti5 F PGA(7)[H]S§-r-^^|B'lt-t"^ROM-r— 
tSfV^bK'fc^ F PGAil^»t5fV h y £r^o D LAYO 
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UT4 7tt N ASIC©W7^ hitftSWAS I C©KT^f»fr 
7^!)^3^t^2 8 0fi, ASIC(Z)7PT/7y, WT^bigff 

^ 2 9 0tt, ^--if^SiT— ^ 2 4 0 ^S^^tb-CV^S^— if^ i: P 
r o j e c t£,£f^t#U ^Veil^P r o j e c t^cD^V h V P^-fc& 

x-^^*5v^, ^ bam^fs-t-sx^ by layout 4 

10 7 i -^OftoxV b y l^©7- * i: <DttMs fmM&&. W77 

15 o ©^yg^im^ov^Ttftwi-So m i 6 sfi, ^rnmmm 2©AsiciFP 

o 

iRllll^^-rj; 5 i-. ^©as i ctFPGA©ny*vyMili^fA2 o 

0 HWe b^7^7yM0 0&m^^XT?^^irZ> We b ^ 2 2 0tt 
20 „ mi 7m\^iru7^>'mM<D^^M4®7'--f r %:We b?94T^h 1 0 0^ 

^K^XJJULo g i nJj?^>'£:* f N~£> We b^^T^b 1 0 Of*, zu— 
t V— K£rW e b 2 2 0 \^6 0 

25 Web It— ^ 2 20ft, g^ofc^— if* t V — Y^—^WM^—^ 2 

3 o ravva^-^o ^.-if^EEiT— 2 3 o« N 3.*- if* t^v— Y&mm. 

£flTV^7>^£?SS§.L (77-7 7°S5 0l) „ ^©l^f^We bf-^ 2 2 
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0 KM-fo Web if — ^ 2 2 011, iff&fiEif — ^ 2 3 0 ^ bJEffe* WtzM^ 

5 Web 2 2011, if — ^ 2 3 0^bn ^ bfrl 

|18 m^i-^JHISfficD^^lJ^-^^We b^7^7^M00 

(^fy^S 5 0 3) „ • 
FttU Ml 8 0^^:^Lfe^IaiPiffi^-I^V^^=3.— Sr»^U ASICiF 
io PGA©3y*i/ybr«^5 0 if** r7t-^Mj W 

ryb2j £r5§iR-r5i: (^f^S5 0 4©f© , Webt^2 2 0^C 
fc3^©WBH£&3Sfc:7ji" b^y^T^b 1 0 0 ^ 
!?yB-K*Jl5 (7f^S5 0 5) „ 

O*— -^y MJ Hi 5 0tE^L;fctfe3ffiCORE&J&ffi7 1 '- -^/va)?* 
15 —^5/ b^-^^fcSo r7t-^ , S' b 2j tt. tltSAS I C(DM^T? 
fifSAS I CCD^y^—Vnmttfob^&WmVtttt. WAS I 

*m&WM.&)fc4 7 ^--*irZ> I 0^s'7 7*tiLfcr- ^Vv- 

^-wmmcoRK^^m^R-r^t o^s^s 5 0 6©ts „ we b 

20 ^7^T>M0 Ofi!feacORE^^55g^$^Lfc*SrWe 20^ 
We bif— ^2 2 0(iilCORE^y^7x- ^^7^2 2 1 

«:j&SW-5 (^r-7/S5 0 7) o 

3-— if *sift3ffi^SriS^i-S t fr'ryfs 5 0 soft) „ We b?94T 
y.Mo Of4|fta^^SjS4R$^3*PSrWe bif-^2 2 0^«9, Webf- 
25 ^2 2 0fW^^7x-77°O^7A2 2 2»t5 (^^S5 
0 9) „ 

if^^^f $/7V >Jf&m$RirZ> t (7T5'7°S5 10©f© „ Web^ 
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7^7y h l 0 0tt7>f y^-f >-^3^$ttfc*SrWe blr— ^2 2 0— t£V 
N We blr— ^2 2 0te7^ 5/f^^^7x-^P^7A2 2 3 £rSBft 
i~« (^T>7^S 511) „ 

=t-— J ftftf:NM7F&M%l't&t (^T^S5 1 2 \ Web^7^7 

5 yflOO n^mM^M^tlf^^W e b It— 2 2 0 9 „ W e b It— 
/^2 2 0litSW^7x^7 t P^7A2 2 4 ££ag})1-3 (^TJ'^S 5 
1 3) o 

-r>-^^rc— ^■7 P n^'^^2 2 lfi, |?2 O0^^-r^llCORE^^>-^^ 
^ — ^pjffiO^^IJ^— ^%We 2 0—^19. We 2 0 

fiS^lo fcilCO R ^ 7 ^®ffi<D^fj!!|$|]^- ^ £W e b ? 7 

15 "f ^lliffi©^Tl!lJ^-^ ^£-3VTfi3COR E^-f >^ 7^— 

3-— if (is P r o j e c t^^rA77b-C^ff#^^^iil^b, Web^7^7 
y M 0 0 o« $tL5 7 7 ^ «Mffii^oT A S I CWf&HCOR 

E*w5fcfe©As 1 c&m&^zmmy* V? <o 1 o&m&mmLrit.mi 

20 5 H CORE ^^ffl T-T'/W 77^ J&t" 5 „ 

We b^^T^b lOOIt Projec t (Dfg^— ^ t I CXDHSCO 
REMf^7>©77-f^We bir— s*2 2 We b It— ^ 2 2 

Ofi N 77-<;Vt-^2 7 0F fe 5i^ f 140^tfcIO4 2, CORE 4 3, 
RTL44, SYNTHES I S4 5, ROM46, LAYOUT4 7^if©f 

25 -fV7M)»L (77 77°S8 0 2) , I 04 2T©7^f ^ AS I C 
4 8 tf^aCORE^J5feffi^— -^(D^T^^TOU Projec t^£r£g 
5£U AS I CiftlCORE4^7*P^7A2 5 lSrHfrU HfT^ui?^ I D 
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fc^-tU te#Kffr*-3 (^f^S8 0 3) o 

AS I CiICOREWP^7A2 5 1 (D^S^HI^oV vTtftK 

i~5 0 mz lmRuwiz 2mn, as i ciicorewp^7A2 5 kd 

ttm^m&^-t?*— hX&Z> 0 i2 1|l^fj;5^ -©ASICi 

5 lCOREWP^7A2 5 1lt |fl 1 5 0^ LfctraSC O R E^ffl^ — 

Wj&t$frZ>mife7'v y#<T>i&— btt«^, 5t»$r<^<£ r7t^yHj l-t£o 

10 -c s a l ?t ^ - -f^x & § „ mm7°vy?&mntirz>m!&-fVE 

bJ$Z> 0 4^*?^*bfe, AS I C&m&^Zm&7viy?*:&ffl.irZi><D-V 

15 &.z.Xfflj&-£tiZ>* 

XWf-^^iiA^ (^f^/SlOOl) . 4v — bA©7" ~ft\s<Dik. 
f— ^^ttttJLT^^y fcftrilftL ^7°S1 00 2) „ hAaStfWjfl*© 

d^HI^S (^f^S 1 00 3) „ *°-hA(iA^-efcs©^\ #C 

m^y^— ^^oDgSiR^— 17— K" I o" <DW3S£iP<3 (^r^sioo 

20 5) „ ^<D^> mWt*—y— K" I O" f±&V^T? N ^©^hBC^f^^ 

hBfiffi^"e&5«)T?N " XB" ^ff 1 4i©fV 1/^ Mi AS I C 5 0 
^A(D^^-t?^r^/H±}^i~S (^fy^S 10 04) o fc^^y^PVBfrv 

25 5 0 ^bZil,Wfc5^\ " XZ [2:0] " %7 7 <1 /^AKtHtSir 5„ 

^vy^-— i^iffi^ogsKdp-— 17— K" I o" t±tj:^(DX\ Y I (D^ff—^ 
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©T?" INPUT, in, 2:0" ^ilC O R E (Dtf— t LT^ * U fcftKtt 

i~s (^fy^siooe) „ r^x©^f(?)W^TL (j^s^s 
5 tfcxyr>fT^77-f/^Ii 4i©fV^ WAS i C5 o(a©^tt« 

1ST® J: 5 5 - 

A : in std_logic ; 

B : out std_logic ; 

10 Z : out std_logic_vector (2 downto 0) ; 

I : in std_logic ; 

XB, XZ[2 : 0], YC[1 : 0], YO, ZF 

15 JL1BX. Y, Z(Z)^7 7-f/WW^Tt5i (7f^7°S 1 00 9Of£ 

(77^S10 11) > 1 ^T^7^-fo^S^T^5o --tit X©7' 

S 1 0 1 2) „ t<om^ 7$—hAl±AtlX*h%(DX\ mtl7n(OY ftf— h&<D 
20 C%mm-t% {XTy^S 1013). ^rbT, ^^YC[1 : 0]T'iiL 
Cx^yT'S 10 14) N — WctZf— ?<D^m*:m^Z> C^y^S 1016 

£rffl 4@©fV 1/^MJASIC5 0^B<D^^-e7r^/^HiZJi~6 
7sioi8) „ ifcUftv^^te, ^bO^^fcliU'y^^o 

25 TV^ft^O^Htf^xV ^M)ASIC5 0 <DU ? 7 T 4 MZ.fttl'lr Z> 
frTy-fS 10 17) „ 
A => YC 



WO 03/088095 



PCT/JP03/04787 



UASIC5 0©77'f^BWt5 (^7S'/S1015) 0 
B => XB 

5 !JASIC50©7 7Wtffi*t5, 
Z => XZ 

mmte IT, b I ttA2jT**> "9 N fMiT?" IOINPUT" aS3§JLT?# 
V^T\ X7-t LTf>f ^ b P AS I C 5 0©n^77^/H:ffl^t5o 7c 

S I C 5 Otf^T-f/VB^ffl^-t-So 
I=> I O I NPUT 

15 S 1 0 1 9<£>#5© . ^ttr»^^T?#^ofe7K— h*n^7T-f/Hz:ffl^J 
L Ury7S1 0 20) „ VHDLT'M, £TF<£> J: 0 ftttf JftSrfcofcA S 
I C©|lCORE©iyr^T^77^/^fV hV AS I C 5 0 tttiTJ 
(*^y:/S 10 2 1) 0 

INPUT: in std_logic ; 
20 OUT : out std_logic ; 

SfelCORE©xy7^f^77'f/l'i:i^fi^U AS I C<D 
tlCORE^fV ^M)ASIC5 0^1 7iEI-eJi^$tL7cP r o j e c 
t^T7 7^^ffi7JbT^I^HTU, 9 0 t fell CORE y 
^7x^7"n^7^2 2 1(Cl5 (7777S 1 0 2 2) „ 
25 iiCORE^^7x-7v7 , n^7i>2 2 1(4, fVWMJASIC 

frfcf (77y7"S8 0 4©f£) , ^V — ^B^^ (77^78 8 0 5) N P 
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r o j e c t&k, «f V af— ^ 2 4 0 Kl P r o j e c t^tf B 1V^*T 

2 6 0--!^ — /HJ— ^2 6 o if^p<— /^Sr^f-f-^ O^S^S 

8 0 6) 0 iff*s r. (D ^ — ?—[Hm%:WM U x7^</£§tf 

5 C O R E t ^ Ito 

}® N Project^, ifWSi*— ^2 4 0tPro j ec t£"CffiV^ 

7^ yt-v?i:^^^t^2 6 O^I!) (77^S8 0 7) , ^—/uf— 
10 /^2 6 0 ^ba- tf^pt — /^SriUfii-So 

^fCs 7*>f ^ b P AS I C 5 Ofc" CORE + ^nt^ I D+0B#" <£>:£ffc 
MJ SrffSfifeU ^MJASIC50tPro j ec t£T?&J& 

MJ OcD^^-Cx> b U Sr^J^U iiCORE©t/^OT LTcxV 
15 b3J AS I C4 8^fe6^— -fiVf*- ?%^(D I O^V W^ 7 MHC^KjU 

l^a^f— ^2 5 0^aCOREfx«7^/n^7AI-r.©P r o j e c 
t^£" CORE + T'n-feT, I D+0 W ©£*SO?ffr&U;/fctfe3COR E(DxV 

8 0 8) „ 

20 i©^lCORE^7^7°n^7A(i, AS I C©^lCORE©^fefx 

s^acORE^^^^^n^^A^S^JlR^-oV^ra-t-^o H 2 
25 3 ilC O R Ef x 7 ^ ^7 ^©M^ll^^t^ n f b"C*> 

6o r©ilCOREfxy^7°n77A(t gEtofcP r o j e c t£<D ; T4 
MJTtfc^ Hi 4|H(^7 i V^^ by AS I C5 Ot^tifSAS I C 
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©ilCORE©fV^ (7fy7"S120 1) s % Lfe 

tlt£* ^OilCOREOf>f hV ^5AS I C^V 1/^ h DOCTOR 
KfV V* hV Sr#J^b O^yr/S 1 2 0 2) , M^J^— y ^ £ 

HfT^S O^s^S 1 2 0 3) o 
5 ^WTtSi, WORKfV W h P ft^foS VtJv- b77^^ J bx 

7H*»«rttftU ^-fflf-/^2 40i:Proj ec t^-CfflV^^T 
if © ^ — A"T K^ilffllCOREOf^ ^ MJife^bttttlbfc^n 
ir^ IDi*t^-^t-^2 6 0—^"9, /Hf— ^2 6 O^&a- if-v ^ 
— /H^frt-S (^f5//S 1 2 0 4) „ n.— iffiro^bttfc^— 

r. ©-lo 7 a — * tL/cff« CORE fi N If ©S&SlgfH^V >T A 

s i c&#^i-sw , ^^^BS^ilft^^^v^»j J ^i"AS i ct b-cm^ 
_b^§- ^Sr^lE-f- St>©T?*>S 0 roSb^fi. IfeatfeBEfc-cmftSo ASIC 

ov^-ciftPJ1-3 0 if^Hi 8|H(Z)^IiI®S^*5V^T^a^^^^i-5^> 

£rW e b if — ^ 2 2 0 — iH 9, We b if — 2 2 0 [iSlo /t^aafe^a^Sl® 
C3**ft!lW7*— ^&We b^^^T^h 1 0 0— We b^-fT^b 1 0 

^(ommx^— &wmc o r vftj&%w$iir% £ > ^mm*^ 7 

25 ^ — ^U^7^2 2 4^2 5 i^t^lC O R E4^W©iSC O 
R E©^f ^^^V^lljilf-^ ^4)^LtW e 2 0— W 

e bif-^2 2 0 (if llofcilC O R E4^^ WBOi^lr^^ ?:W e 
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b 9 7 ATI/ MO O^-mV, Web^y-fT^blO Of^feofcilCOR 

r©Bffi-C^- r o j e c t^A^«^«t5^ P r 
o j e c t^^We b^7-fTyH OO^We 2 OfcigtK We b 

5 ^2 2 O^bP r o j e c t^Sr^jtofc^ift*^ 7 31— *:7*n ^7 

A 2 2 4(1 i£©P r o j e c t*©9*>f ^ by^6H 4B©fV ^ b 
U A S I C 5 OCfcSilCOREOf^ l/^ 7 fyM?rttfflU iSCORE 
^^OTffi^^^lJ^^-^ *rH^f fCW e b -V—s* 2 2 0 — ^ 5 „ Webt 
— 2 2 0 n^MotLsmMC O R E^^TO©*^^^-^ £W eb^7 

10 -^T^b 1 0 O^^lt), We b^T^T^b 1 0 Of±S5tofeffcaCORE^ 
fcUWM<o%t7F.W®7 £ ~-# ^S<5V^TH®S:^^i"5o ^©WS^fcfcSfc^^ 
tLfcAS I C©|felCORE©fV 1/^ b U£ffc&**^£ft5o 

as 1 c<DmmcoRv&j&vtum^mmx*(Dm&mm\^\,^xmw 

i~S„ SB 2 6 0(1 AS I C<D^SCORE^^^?aS^®E"e(^^l;a^)«^ 
15 f7P^-ft*fe5„ IH@^-rJ:e>^ ^-1^, ^^ixfciiCOR 
EOif^Sriltr^^^n— K&Sft*f-5 £ (7f^S150 1) . *r^(Df^ 
!CORE?rWe b^7-fTyM0 0(^^yn-Kt5ri:^5 
^S1 50 2) o i©^^yn-KLfclHCORE(i N ASICOfy^ 
x ; i/©^ 5/ b y * b £ LTfMtMiE^CT-r 5 i , ifefcifc^fc <£ 5 ^-T 

— # N i-f ^^SC O R E^f tt F P G Aft*^ y i ( 

^y"fS 1 5 0 3) „ We h 9 =7 4 T^b 100 (1 Proj ec t&bWaM 
CORE^iFPGAjM^tlfcrtiSrWe bif— ^2 2 0}'!^ W 
e 2 0 tegllfe o fc^ — * £ tKM*^ y^7x-^7°n^7A2 2 4 

25 —^^ D ^ y ^ 7 x-^7°n ^7 ^ 2 2 4 il f§ 1 4 HI^tV b U 

AS I C 5 0rtlZlfe5 N ^^Sf^lCORE^f^TM ^MJT©I Of 
>f W b V rt^fc5f-7*/Wf^^®77^^SrftttlU ^©flf^ ^27@ 
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l^-f- J;5*FPG ABM CORE > $ ~7 * — ^ Wffi ©^ffiij^x — * £r 

fft* IWeb if-w* 2 2 0 

We bf— ^2 2 OfiSI6tofcFPGA|fiaCORE4^^ ^Wffi 
Ol^lr-^We b^-fT^b 1 0 0-^£<9, We b^7^T>-h 1 0 
5 OttSStofeF PGAiSCOREt^^7x- ^W®<^^Mx— ^ 

S^vvrPiBSr&zM'S (^f^si 5 0 4) 0 r.o®ffiT?« N jf^^tb/tP 

r o j e c t&h, ^ICORE^^ UlCORESrififetS^^^^* 

y * b ^^ftij© y ^ b y ^ ;* \z. v * h £ friz* "£f~, - o®®-et±. 

10 RE^«t5i|2 50T?^UVt|Rl«©*a!ai2:«toT®®^3E«f$tt5 o 
i©BSIis MfOAS I CO^lCORE«t5^^^^ 
©f^>7 u ^^f)FPGAMCORE^t5^^7a:-XT*o 

5 F P G ASf tt^fT*^ V «t5 t , We b ?94T> MOO 

#\ *j-g*£)P roject^h ASI C©ilCORE^h FPGA^t, 
FPGAif^^y^^^©!)^ FPGA^^We b -f—^ 2 

20 2 0--!^ Webt-^2 2 014, fc^— ^ £r#t#tS^f ^ 7 * 

yp^7^2 2 4— 

^LT, tS»^7^yn^7^2 2 4il, S^tofc-T^^^^ 
^©y ^ MltoTil 4H!(D7 : V h y FPGA4 9^S£*lfcFPGA 
©tttfV l-^ hy^ffr&U ill 4ll](Z)7 :: V Up by AS I C50tfc5s 

25 CORE»fV MJT® I OfV is? V Dfrh£fa<D—$cfZ> J r—-7/i' 

UFPGAIICOREWp^'7^2 5 2^mfft^o 
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FPGAiSCOREWP^7^2 5 2 (D^M^MK^^XU^ 
i-% c ff 2 8 H&t^Jff 2 9iil FPGAilCOREWP^7A2 5 2© 
M^HI^i-^n— =f-*r— hXfo% 0 12 8@ttl2 l|H^bfc^;Si:|W]C 
X&X), ^7c N f§2 9|E1(^2 2gI(z:^brt^ai^7 i ^^S 17 1 7RU^"r 
5 1 7 2 0 ^[^V^T|RlC-efc5©T\ '(D2 0(D^7 i 5/^oV^TmPJi-5 

o 

f§2 2@©7ry7°S 10 1 7-ett, iy^^^^(OX1lXh^— V 

10 Hl'cD^.^^^S 1 7 1 7Xn, 7U* AS I C©ilC ORE t LT^^^ 

(Dtf— hmw^nm£x^x\^^>(DX\ rc^f^ysni 7xn^?—xn 
n&vy^TjMz.mtii'X^Zo — ^ ^fy7°si72om ^141© 

15 fV^fUSIC50T©" CORE+7Pt^ID+0|f T'^LTV> 
§Mit5AS I CO^lCORE©fV V^ 7 MJ l^^D^r-f /^i:^^ 
1 7 2 0-?!±57Jbfcn^T^^£i:t$5U ^"ry^S 1 0 2 0-effi7J 

ii*B*yft-t-So *Ty7S 1 0 2 0 ©^S^PE^bT^ 1 4 0<£>"7V V 

20 ^ MJ FPGA5 1 (DTfDmfe^tlt^^f \s? hUrt^^^^fcFPG 
A^f^ilC O R E ^7 7 ^ ^tH^t 5o 

^LT. ta»^^7^7°o^7^2 2 4fi, FPGAOpfelCOR 

25 f+HU f'I^*7C(D^-/^r— ^^©2^°5"7- V^-^SrttttSU ^27 
it^tfcF PGAilCORE4^ — ^WM^^^—v^ I O 

^^(DMffi^^lJ^T 2 — ^^JEDtLs We b 17—^2 2 0^m%o We b 
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^-^^> We b 7 7^7y MO 0— ^I0> Web^7^7yM 0 Oftg^iof;: 
F P GAKHCORE^-f l/$7^— X^fctoWfWUVf'— ^So^TATJ 

2 2 Ofci£*K We biJ— ->^2 2 0 7^6 ^fr^^T*— * Sr^flXofctfctft*^ ^ 
^7i^^n^7A2 2 4ft, & 1 40©fV ^M)FPGA5 51^^ 

15 222ft, i3 2 nK^-r ± o y^7i^Bffi©i*fflif-^ 

^We ^2 2 O—^^s We 2 0 ftSSlo TbRfeS^^ ^ 7 

MOO ftSmofcf^H^^ ^ 7x- ^pfffi^^fJ^X— * ^S<3V> 
TWB&^H'S (^ry7S 2 0 0 l) „ 
20 IftfSP r o j e c H 2 5i"C**§|lTV^5M©^lCORE^ 

, Mra^J^ci-S^^ttllB^ny^^, Jfl3itPFPGA<D##*jt3tU ^ffi 
^&J&>5^tf3te&>©itJ£i^ Debug (F P GACatoffi^Sr^ff b*V^ 
7>F i x (FPGA©ilM^MTt5) fl»3rJt^L O^y^S 2 0 0 2) 
„ ^fx^^>'S:a*l-f S £ (^ry7S 2 0 0 3) N We b^v4T>h 100 

25 ftT^-^^UfffiSf^i-^o 

f-^We bfv^Tl/ V 1 0 OftWe b iJ" 2 2 OKl^^M We b ^ 
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2 2 0 ^by^^&^&o Ittim&tfMl*'* 'n^A 2 2 2fl RT 

L y— ^£rH 1 4@OfV 1/^MJASIC5 2 \Z.^^<OW^fxi y^tf^l 
^ hyirMU RTLMtS (^fy/S20 04) „ ^LT, RTL 
y— ^^177-f;wfoH^ x RTLy-^c^MJS, JK$cft£f3rlEiH- 

AS I CCSftS^y-z^AS I C^|/P^7A2 5 3 Sr^frTS O 
fy/S 200 5) o 

io AS I C©B8^^&asjfcTi-5£x »i^^7s^^n^i,2 2 2 
fi N Hi /LHIcD^V HMIASIC5 4Tfc$>53f ^^SStE^i 3 vt f <D"f4 \s 
y b V \ZL A S I Cifta^fife^n ^7^2 5 3 ^{±S77 bfc^<D hZ7 T 4/l- 
:x— if l=Bli7— 2 4 0tPr o j e c t ^ ^V^b-^T#fc^— lf<£>y 
— /I/7 KV7i^o 5^y^ t&y— /I'l?— ^ 2 6 0 ^SSD N y — /Ht—^2 6 0 

is ^e>3.— if^y-/^^^f-r^ (^f^s2ooe) 0 

BKDx^f i^y b y AS I C 5 2T\zMfe<nW®&fv- *y?&X*YEl&l>tc7 s j vy h 

T-TSi: (^T^7°S 2 0 0 7©f^) „ ^W^7x^7*n^ 7 ^2 
20 2 2(4, mM&£$ife<Oi&&te (XTV^S 2 0 0 8©f£) „ ^RTLCOf^ffi 
UtK— b £rtfc3f U RTL y— *te£||$;ftfcS&tf^^&»J£ bT 
(^Ty7S 2 0 0 9~^^^y°S 2 0 10) „ ffilSMIl 

F i xmfe&m^ (^fy7S 2011) , Fi x^$tlTV«, 
25 il^^^7x^7n^7^2 2 211 ^tlfcFPGAf f ^1 4 
0©fV ^y MJ FPGA5 5T^V W MJ Srffr&U rcD^ill 4|© 
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TL^IfLtMU itSSftfcP r o j e c t&kFPGA&^rb&Zmk 
UTFPGA^i^y^7x^^D^7A^tTt5 (^T^T'S 2 0 1 

2) 0 

5 U il 40©^ MJ AS I C 5 Oi^SJI^iCOREOf^ >^ 
MJ^feAS I CWilC ORE K^f AfCiat 
cx— if^&Ty^n— K^ttKIl 4 0©fV ^MJASIC 5 4t#4t 
6 A S I C tfV* s> S^HWfttt iAS I ®ic ^5^f^^ * £ 

10 iSM^-/W^^y F^tAt5 ^ t T'A S I C^>777^^^^' 

-r^ MUftSrAS I CW^SCORECfi^i^^^offi^itf 
y?<r>'*v FKtfAtSi^^ ^ur. il^»tfe5ii4i©fV 

^y^/i/tnv y F?:tA LtiaA/tilC ORE b 
15 RH-ffitAS I C<D^y b y * h£r£f££it\ IS 1 4H(Df : V ^M^ASIC 
54tProj ec t4J"e77^^**5 C^S^S 2 0 13) „ 

6 0 &3 30fd\ F P G AfBl-p^^f l/i?~7 x.—^'Zf'o.ify J* coftkM^HM £r^"t" 
7P-ff-htfe5. l^Hl^i-J; 5^ ^©FPGAil^y^7^ 

20 XZfvjr^J*^ AS I C©il^y^7x-77n^7A^^^fc 
FPGAfft'il 4|(?)fV y^M) FPGA5 5 K/tV h U^ffr^U 
ffi 4iofV y^M)FPGA5 3 Tt£ & 5 if ^ $ ^fcS-^-w^V y^MJrt 
©rt l y-^* 1 77>f /H'oKa^ RTLy-7rt©ME JKtfcftif 
^fa«i-5-^5/^— ^^^--if^^»UXV^^l^Jf^jil«7 :^ --^^*t±i U 

25 tb Lfdit^ LT20 %it L7tjl^W^f«^^f !£) t LtiSM^t© 
ttttfr^n s/^^^SU F P GAWtfcaM^^© F P GAil^/n if 
7 A. 2 5 4SrH#f« (775'7'S2 20 1) D 
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F P GA«WllTt5 FP GAiS^^P /7A2 5 4|i N % 

1 4 8©^ Is? FPGA5 5 ^fcS^tfSff ©f^f ^ h P I'SwS 

i34 0©fH^W^t^ H£ffl*Sr*BU-oo»!ti-f^)gS:JiJ?>« ~ <^ 

H-T^ y-fe— v>£s FPGAO#f^ ^nyH^ P r o j e c t^^=t-— 
"fWmf—'* 2 4 0 ^^V^M#fc^-— — /V7 i ^r^— /HJ— '< 

2 2 0 2) o 

>y7°S 2 2 0 3) 0 r.O?feWgf4, Hi 40©fV Wf!)FPGA51 <DM&k 

TLfci^P y^^^ttitSE-fSwirT-fT^^o ffeSfc&Sfcttfrr*. W-FPGA 
15 iI^^7^^P^7Ait Il40©f^^M)FPG 
A5 1 tfe5M©S^T^f ^ b V CfcSFPGA^-efcSilCORE© 

r^Ml 4iOfV ^ by FPGA5 5CFPG 
A©W7^ bt?*>Sx 7>f 5/ T ^ y ^'tffflt 5 F P G A©tSC O R E 

V^S/5^^5/^i"5 (^fy7'S2 20 6) 0 
#^EUTV^tf N F P G AtSM-f y ^ 7 7n ^ 7 Aft, FPGA^r 

m&rtz&mtfe?* y?tw,i 4m<DT^ b y f pga5 im *ti^# 

^-(D-rV b y iC&SFPGACttlCOREt^iSU FPGAiS^ 
25 ^n^7^2 5 4*HfH-So ^ Lt F P GA©IfeSWflTt5 i:> FPG 
Ai»8l^^:7^ — ^^n^Att, 7^yf^f y^7n/7A2 5 5 £r£3 
ft U «feS^#tm©^ -7fy^b^7^5/f^ ^7A2 5 5 CSAt 
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OMf-^^U ffcl 40©f^f ^ f y ROM4 6T©**it5#t© 
7V^byi'FPGA^«^5 (^T5'/S 2 2 0 7) 0 ^UT, RO 
Mf-^4»T^^-fe^^ FPGA©#th Proj e c t£^, ^ 
5 — if WSif— ^ 2 4 0 tz:P^V^^T#7c^.— if ©p< — /VT Kl'.* £ — /Hf- 
^2 6 0^1^ — /V$r^fi-S Uf^S 2 20 8) „ 

a*^#l£;ft/CW£V\M5]#rb (^r^S 220 4) „ 5ftR$frXV^«fctt*U£3te' 
Ti-Sd^ lK^titV^«^^^*©ii^P s/^^T wu, ii4i 
10 ©fV ^ M? F PGA 5 lTtl)5Mt©Sf©fVV^ MJ fc#>5. FPG 
AO^lCOREft©«i/n y^rt$PT% AttWtf— b^T^7 

#ij X. tf 2 A^J N A N D <D Atl tf- h *Zlg8«! U A N D f- V <D Bid «r$f 
2MONAND^ f©A^^M«U Mt&<D£0 [^2A77NAND© 
15 ^i»I!)IU *^©2A^NANDOHJ^fS:m^Jfl!l©^y 5/7° ■ 7 
n 5/^©A**°-M-iit5HD LlB^&#AbTlfe3S^nri6*^t8J-i-« 
O-X^S 2 2 0 5) „ 

^fAtSiiiao-C, ±i9©r«(DW^|t^TbTV^i\ T"9«t^ 

m^. Wis 4m(Dmm^0.^um^w\m^^xmm't^o n^ssf*. 

25 if #W eb^7^7yM00 "CH 2 4 0©tK*»^®® ^ & 51»^J5££r3t^ 
1-5£> We b ?74T>- M0 0 fifWa-JJg&iltR £ ftfc r. £ £W e bf-^ 
2 2 OUliHtU We bif— /^2 2 0 ^fex^ * SrSStofctfcta*^ I/ 9 7 ^ — 
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^n^7A2 2 4(i, P ^ V bfc^— if (O^W^^— if'MiT— ^ 2 4 0C 
P^V^t5-li:-C#fcP r o j e c t^^T^U Hi ^(DxV ^M^FPG 

a 5 5 to, ift©7>f b y iz:fc5«fca^fife*§m^e>y- vmm^mir 

|?3 4 SroilMM^IiOi^itf^-^ 5:4^1, We bf— ^2 2 
0^«„ We bif- ^2 2 0f±. tt^^j&|fc$^^Wffi<0&^W^— 
10 e b^7^f7y MO OfciHtK We b ^ 7^7^ h 10 0^ S^ofcff^a^ 

1--C% -7 s - h 7 5 %^oV^Xffi^^M bT*3< o ii^F PGA 

ob«i=^^-/W^ fia^o^^^- b^&3£lz:ttS<£j£S'— /^flSfco 

15 F PGA©7^ ^-r^^^^V^Tfi, -fe/l/©E1Sifife^*3V>TiBifil©S(l 

^5S:JirfSfc*, F P G A«^ISt5^^n 7 ^ ?:BStffiffit5o & 

F P G A -em ^5iHfc5, r O «> % 3fc fcfft W bfc F P G A 

b ^ Tly h 1 0 Ofll 8@^^brc#)lI®ffi^feS7-f V^SrSiR. 

we b^7-fryf i o cm:^ v^sa^^tt/tn b&We b 

25 if— ^2 2 0^^ We bt^2 2 0^f,f^^Sfofc7^ 7T 
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